Application
Feed into Milk (FiM, 2004) metabolisable protein (MP) rationing models are still valid to ration modern Holstein dairy cows.
Introduction
There has been little attempt to validate the FiM MP rationing models using actual dairy production data since its publication over 20 years ago. This is especially relevant at present due to the intensification of dairy production within the UK and the associated need to reduce nitrogen excretion from dairy cows. Therefore, the objective of the present study was to evaluate if the MP rationing models within FiM were valid when tested on an experimental dataset collected from studies undertaken from 2006 to 2023.  
Materials and Methods
Data used in the present study have been described by Chen et al. (2025). In summary, the dataset was collated from 29 long-term indoor feeding studies (64 experiment treatments), involving over 700 individual Holstein dairy cows. Studies were conducted between 2006 and 2023 at the Agri-Food and Bioscience Institute (AFBI) in Hillsborough, Northern Ireland. Feed intake, milk yield, milk composition and liveweight of individual cows were recorded. A total of 36,751 weekly mean data of individual cows were used in the present validation. The FiM MP rationing models were used to calculate total daily MP intake using measured daily forage and concentrate DM intakes, actual feed composition results, and DM and nitrogen rumen degradation variables taken from the FiM database. Total MP requirement was calculated using the FiM models as the sum of MP requirements for maintenance, milk production, liveweight change and pregnancy. Predicted milk crude protein (CP) yield was estimated as the difference between total MP intake and a sum of MP requirements for maintenance, liveweight change and pregnancy, divided by the efficiency of MP use for lactation. The validation was carried out by comparison of total MP intake (actual intake) with total MP requirement (predicted intake), and actual milk CP yield with predicted milk CP yield.
Results
Milk yield in the present dataset ranged from 6.6 to 76.6 kg/d (mean 34.4, s.d. 8.72 kg/d) and milk CP yield ranged from 0.22 to 2.66 kg/d (mean 1.18, s.d. 0.281 kg/d). Average MP requirement predicted using FiM models is 2.333 kg/d, which is 98 g/d less than actual MP intake. The output shows a underprediction of 4.0% and a small mean prediction error (MPE) of 0.138. Most of the mean square prediction error (MSPE) was derived from the random factor (90.5%), with 1.0% from the line error, and 8.6% from the bias (difference between predicted and actual MP intake). Similar prediction accuracy was also obtained for milk CP yield. Milk CP yield was overpredicted by 4.6% (54 g/d) with a MPE of 0.180. The MSPE was mainly derived from the random factor (67.9%) with 25.5% from the line error and 6.6% from the bias. A further evaluation using the linear regression of prediction bias for MP intake (difference between predicted and actual MP intake divided by actual MP intake, y) or for milk CP yield (difference between predicted and actual milk CP yield divided by actual milk CP yield, y) against live weight (x) or milk yield (x) found that neither liveweight nor milk yield had a significant relationship with the prediction error for MP intake or milk CP yield.   
[image: ]
Conclusions
The FiM protein rationing models developed over 20 years ago were able to accurately predict total MP intake and milk CP yield within a varied historical dataset collected over the last decade. The prediction accuracy for MP intake or milk CP yield remains similar across a large range of live weights and milk yields.
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 Actual vs. predicted MP intake
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 Actual vs. predicted milk CP yield
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